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Setting the stage…….end of June was a wet one for many of the southern 

Great Plains states
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SE Kansas, southern city limits on KS-OK state line, 30 mi NE Tulsa

Flood debris and oil flowing down Verdigris River towards Lake Oologah, 

drinking water for several cities including Tulsa
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CAP Charter

resulted in the creation of the Civil Air Patrol on Dec. 1, 1941 

July 1, 1946, President Harry Truman signed Public Law 476 that 

incorporated CAP as a benevolent, nonprofit organization. 

And on May 26, 1948, Congress passed Public Law 557 which 

permanently established CAP as the Auxiliary of the new U.S. Air Force. 

ARCHER researched and developed under guidance of all volunteer 

Advanced Technology Group

in cooperation with Naval Research Lab, Air Force Research 

Lab, and US Coast Guard Research & Development Ctr

16 systems plus a spare

2003 RFP, late summer 2004 awarded, 2006 last acceptance == 

$6m for technology

Software by Space Computer Corporation, Hardware NovaSol 

Corp

Flown on Gippsland Aeronautics GA-8
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More than 60% of AFNORTH missions on their Air Tasking order are CAP 

Missions.

NOC – National Operations Center
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so that each image pixel can be accurately positioned 

(geo-registered) on a virtual map, in real time, during a 

mission.  

1x1 m

8x8 cm or 3”x3”
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REAL TIME

1) spectral signature matching (matching reflected light to spectral 

signatures) 

2) anomaly detection (calculates a statistical model of all the pixels in 

the image to see if there is a probability that a pixel does not fit) 

3) change detection (a pixel-by-pixel comparison of current ground 

conditions against ground conditions that were obtained in a previous 

mission over the same area)
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SCC has also developed off-line tools that perform specialized processing of 

HSI and panchromatic data. Some of these tools are designed to run in batch 

mode, freeing the user while the large amounts of data are processed into 

visual images, while other tools are more useful in a continuous data playback 

environment.

GeoSharpenTM – batch mode processor; converts raw HSI data into high-

resolution geo-registered survey imagery.

GeoRegTM – batch mode processor; geo-registers HSI or panchromatic data 

and displays results as viewable imagery.

GeoChangeTM – data stream processor; algorithm that co-registers 

overlapping HSI datasets and performs pixel-level spectral difference 

evaluation to detect changes between the datasets. 

Chip on Demand TM – algorithm that creates target for user-selected pixel. 
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Screen shots received from CAP crew
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There was no imagery available for the entire area 

So we Solicited bids for commercial imagery – winning bid was Space Imaging 

Corp. 
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False positives => asphalt roads, some of the dark ponds

Water => auto-exposure (brightness) compensation goes bonkers with too 

much orange red compensation

Fresh water vs salt water is there a difference?

Can signatures be developed  

Partial Unmixing seems good solution
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Weather – started flying July 3 and 4, came back and flew July 6 and 7

Aerial photography – trained to fly search and rescue

Mail – next day, really 2nd day during the week

Software – what to use!!??  SCC provided trial copies of GeoReg (not for 

prime time) and GeoReplay – instrumental in identifying flight lines, turn 

arounds

Processing – 1st timers, band subset, mosaic, clip  – PCI Geomatica
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Imagery for on-site responders

ASAP

Procedure / Cap – established, dedicated volunteers

Weather nothing can do

Aerial photography – new to crews

Mail – know exactly what is best way to send data and tell crew

Software  need to purchase at least GeoReg and GeoReplay

Processing – realize that it will take time! And may not run correctly!

Ground reference data &/or spectral library – will make hsi processing go 

smoother
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Imagery for on-site responders

Need ASAP

Install GeoSharpen w/ GeoPDF capability on ground stations

Procedure / Cap – established, dedicated volunteers

what are image distribution constraints?

Weather nothing can do

Aerial photography – new to crews, provide training manual on basics of aerial 

photography – things to do/avoid, add it to ARCHER crew training

Mail – know exactly what is best way to send data and tell crew, provide 

charge number

Software  need to purchase at least GeoReg and GeoReplay

Processing – realize that it will take time! And may not run correctly!

make sure have lots of disk space!!

Ground reference data &/or spectral library – will make hsi processing go 
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Software  need to purchase at least GeoReg and GeoReplay

Processing – realize that it will take time! And may not run correctly!

make sure have lots of disk space!!

Ground reference data &/or spectral library – will make hsi processing go 

smoother
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Expand literature search

Is there a difference between fresh water and salt water oil spills

flooding situation – multiple contaminants

Signature database of contaminants or environmental conditions – is it 

possible?


